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Secoudary reviewer: Edwin R, Budd, Section Head 
Section II, Tox, Branch (TS-TS9C) 

DATA EVALUATION REPORT 

Stud7 Txpe: Co■bined chronic toxicity/ onco-
1enicit7 (rat) 

Tox, Che■ , Np.: 363A 
poo. No.: 0011&51 
NRIP No,: 36710 
ProJect No,: a-012& 

Te1t Material: AC 84,777; Purity: 98,lS 

Syncnx■1: Aven1e; Difenzoquat 

Stud7.Number111: 1626 

Sponsor: A■erican Cyanamid Coapan7 

Teatin1 Faoility: Food and Drua k~■earoh Laboratorie■, Inc. 

Title of Report: Chronic Oral Toxicity Study in Rats with 
AC 84,777 

Authorial: Baily, D, B,; Gallo, M, A,; and Cox, G, E, 

Report Iaaued: September 19, 1975 

Conclusion11: 

Syate■ic NOEL= 500 ppm (25 ■I/kl), ■alea and fe■alea 

Syatemic LEL = 2500 pp■* (125 ■Ilka; decreased body weiaht 
1aina in both aexea) 

Onco1enic NOEL=> 5000 ppm (250 ■Ilka; HDT, malea and 
fe■alea) 

Core classification: Mini■u■ as a chronic feedin1 ■tudy 
Mini■u■ aa an on001enic study 

*The hilh-dose &roup waa fed dieta containina 2500 pp■ of 
the teat material for 30 week■ and 5000 pp■ thereafter. No 
reason waa aiven fo~ the inoreaae, but decreased body wei1ht 
aaina were already observed at the 2500 pp■ level, 

Thia study was ori&inally reviewed by Toxicolo17 Branch in 
1976, but that review (Attachment I) ia too superficial by 
current standards, Also, no reference waa made to the oncoaenic 
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part of this study, Thie study was, therefore, currently full~ 
evaluated and core-classified, 

Experimental Procedures: 

Test Animals 

FDRL, Wistar-derived rats (initial body weiahts: 50-51 &) 
were used. Source of animals was not specified, 

Study Design 

The dose levels used were 0, 100, 500 or 2500/5000 pp■ in 
the diet, After the 30th week, the 2500 pp■ level was increased 
to 5000 ppm; reason for an increase was not aiven, There were 
100 rats per sex in the control aroup and 60 per sex in each of 
the treated aroupe. Animals were aaaianed to aroupa randomly and 
were housed ein&ly, Interim sacrifice took place at 90 days and 
included 10 animals/aex/aroup. Duration of the study was 104 
weeks, 

Purina Laboratory Chow and water were fed ad libitum. 
Preparation and storaae of the experi■ental diets, and analyses 
for stability and concentration of the test compound were not 
specified. 

Observation 

Animals were observed daily for toxic si&ns and mortality, 

Body Weicht and Food Intake 

These were recorde~ weekly for the first 12 we&ks and 
monthly thereafter. An analysis of variance was conducted on 
body wei&ht data for the 4, 13, and 26 week periods. Efficiency 
of food utilization (RFU) was also calculated for the first 12 
test weeks. 

Ophthalmological Examination 

This examination waa performed on all rats initially, at 3 
months prior to interim sacrifice, and at the termination of the 
study, 

Clinical Chemistry 

These tests (see Attachment I) were performed on 6 
rats/sex/aroup at 3, 6 1 12, and 24 months. Hematology and 
urinalysis were also performed at 18 months. 
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Gross Pathological Examination 

All animals on the study were examined, 

Microscopic Examination 

006658 

All tissues (25 or more; see Attachment I) were examined for 
nll animals of the control and the hilh-dose 1roups sacrificed at 
90 days and at 24 months, and also for all animals sacrificed 
moribund or found dead in these two 1roups. For the low-dose and 
mid-dose 1roups, at least 8 tissues per animal were examined for 
10 animals per sex that were sacrificed at 90 days and 24 months 
(see Attachment I), Microscopic examinations also included all 
arossly abnormal sites from all animals, and tissues from all 
animals found dead or sacrificed moribund. 

Organ Weights 

At the interim and final sacrifices, or1an wei1hts and 
or1an/body wei1ht ratios were determined for all animals, 
(Oriana that were wei1hed are listed in Attachment I), 

Statistics 

With the exception of body wei1hts and food intake, none of 
tl,e data were apparently statistically analyzed, 

Results: 

Toxic Signs 

General appearance and behavior were comparable for the 
control and treated 1roups. Randomly occurrini, palpable, 
subcutaneous mammary masses were observed in animals from all 
four 1roups, 

Survival 

Mortality was unaffected by the teat material, Bxcludini 
the interim sacrifices, the mortality rate in the control, low
dose, mid-dose, and hi1h-dose males was 69, 68, 60 and 56 
percent, respectively, The corresponding rates for the female 
1roups were 50, 50, 26, and 30 percent, respectively, 

Body Weight Gains 

Compared with the controls, body weiaht 1ains were sliahtly 
but consistently decreased in the hi1h-dose males and females, 
These decreases ran1ed from 4 to 9 percent in the ■ales and from 
8 to 16 percent in the females, In the case of males, the 
decreases were statistically si1nificant (p = 0,05) for the te■t 
weeks 4, 13, and 26, the only time intervals when statistical 
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sianificance was calculated, 
decreases were statistically 
2U, 
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ln the case of females, the 
ai&nificant only at the teat week 

Food Consumption and Utilization (EFUI 

With the exception of a slilht decrease (4%1 in the EFU 
(&rams of weiaht aained/100 I of food eaten) in the hilh-doae 
aroup, the test material had no effect on both food con■umption 
and BF\J, 

Parameters Unaffected by Treatment with AC 84 1 777 

The ·test material had no effect on ophthal■oscopic findin1s, 
hematolo1y 1 clinical chemiatry, urinalysis, or1an wei1hts and 
oraan/body wei&ht ratios, 

Grosa Pathology 

These data were reported moatly for individual animals, A 
comment was al ■o made in the summary of data that lea■ aro■ a 
patholo1y was found in the hi1h-dose teat animal■ than in the 
controls, Dose-unrelated 1ross findin&a were observed mo■tly in 
the lune• (collapsed, abacea■ed, mottled, pale, puffy, firm 
and/or nodular); pituitary (enlar1ed and maaaea); adrenalp 
(enlarged); liver (mottled); thyroid (enlar1edl; kidneys 
(&ranular, fluid-filled); Dild te1tes (discolored and atrophied), 

Non-neoplastic Findinca 

Predominant but mo■tly do■e-unrelated non-neoplaatic chan1ea 
were observed in the adrenals (hypervolemia, peliosia, vascular 
dilatation and cortical and medullary vacuolation); heart 
(fibrosis); kidneys (calcification, caats, epithelial 
hyperplasia, fibrosis, polypoais, and dilatation of the renal 
pelvis; liver (vacuolation); luncs (bronchitia, fibroais, 
chronic interstitial inflammation, macrophage ag1re1atea, 
pneumonitis, and peribronchial lymphoid hyperplasia; pancreaa 
(fibrosis and hyperplaaia of islet cells; pituitary (conge■tion, 
cysts, cystic spaces hyperplasia); apleen (hematopoieai ■ and 
piament); ovaries (cyata, cystic follicles, and interstitial 
gland formation); uterus (dilatation); and testea (atrophy and 
fi bros i al. 

There was a dose-related increased incidence of nodular 
vacuolation of the adrenal cortex .in the fe■ale■• The percent 
incidence of thia leaion in the control, low-, mid-, and hilh
doae female 1roups was 0, 11,1, 18,4 and 21,7, respectively, The 
correspondinl values for the male aroups were 18,6, 9,2,0 and 1.7 
percent, respectively, 

Hyperplasia of the parathyroid was another predominant 
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lesion, The numerical incidence of thia leaion for the control, 
low-, ■id-, and hiah-doae male 1roupa was 10, 8, 6 1 and 14, 
re■p■ctively, The oorre■pondina value■ for the female 1roup■ 
were ZO, 5, z, and 6, reapeotively, Becauae the numbers of 
tiaauee examined were not repor~ed for parathyroids, the percent 
incidence cannot be calculated. 

Neoplastic Finding■ 

With the exception of tumor■ summarized below, moat of the 
remainina tumor■ were ainale incidences obaerved in one or two 
aroupa, males or females, 
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Predominant Tumors Dia1nosed Micro■copioallY in Rat 

AC 84,777 (ppm) 0 100 500 50001 0 100 500 50001 
Or,:an and Tumor Percent Incidence 

Males Females 

Adrenal& 
Adenoma of 14,4 1.8 11. 8 15,2 17,3 26,7 21.0 15,0 
cortax1 

Lun1• 
Sarcoma (re- 21.6 14,5 25,5 24,1 19,2 11. 1 7,9 10,3 
ticulum cell) 

Pituitarr 
Adenoma 28.7 21.2 33.3 7,4 17,2 26,1 63,1 23,6 
(chromophobe) 
Hyperplasia• 10,6 9,1 7,4 7,4 11.8 21.7 o.o 9,1 

Th:vroid 
Adenocarcinoma 4,1 2,9 6.3 10,2 2,1 4,0 11.8 3.6 
Adenoma 3.1 2.9 3,1 1.7 1.0 o.o o.o 1.8 

Mamm1rr 
Adenocarcinoma 3,1 3,8 11.5 o.o 
Fibroadenoma 12,3 15,4 7,7 5,4 

Ovarr 
Adenoma 22,2 23,2 22,2 20.7 

Uterus 
Polyps 8,2 7.3 12,1 6,7 

1 Ani■als in thl■ aroup were fed diets containin,: 2500 ppm of 
the test material for 30 weeks and 5000 ppm thereafter, 

1 Accordina to the author& of this study, the rather hi&h 
incidence of cortical adenoma in the■e animal• ia laraely a 
result of the choice of nomenclature, cortical aden•,1aa b""in,: used 
to desianate small foci of sli,:htly enlar,:ed vacuolated cortical 
cells if the vascular flow pattern and preaence of peripheral 
compression aive an appearance of nodularity, 

•Both chromophobe adenoma and hyperplasia were li■ted under 
the headina Tumors and Proliferation (paae 139 of the 
submlssion). A comment waa alao aade in the Results and 
Discussion aection of the report that, in this study, chromophobe 
adenoma of the anterior lobe waa defined as hyperpla■ ia causina 
peripheral compression, 
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With the exception of thyroid adenocarcino■a in the mid-do■e 
and hi1h-dose male rat■, none of the other tumor■ appear 
treatment-related, The author■ of thi ■ report re1ard an. 
increased incidence of thyroid adenocarcinoma in the male■ aa 
inai•nificant. Accordinl to Dr, Lynnard J, Slau1hter, Coneultinl 
Patholo•ist, Toxicolo1y Branch, Hazard Evaluation Divi■ ion, the 
historical incidence of thyroid adenocaroino■a in the ■ale and 
female Wistar-derived rate ia about 19 percent, The incidence of 
thyroid adenooaroinoma observed in this study is, therefore, 
within normal limits, Accordinl to Dr, Slau1hter, the followinl 
increased incidences of tu■ors, listed in the above table, are 
also within normal limits for this strain of rat■: adrenal 
cortical adenoma in low-dose females; pituitary adeno■a in mid
dose males and females; pituitary hyperplasia in low-do■e 
females; and mammary adenooarcinoma and uterine polyps in ■id
doae females, 

Maximum Tolerated Doae (MTDI 

Based on decrease~ body weilht 1ains in the hilh-dose males 
and females, it appears that MTD waa reached, Althouah decrease■ 
in body wei1ht 1ains were small (4 to 9% in males and 8 to 16% in 
females, compared with the controls), they were statistically 
si•nificant (p = 0,05) and persisted throuahout the study, 

Comments 

Althouah this study is about 13 yeara old and not all of the 
parameters were examined accordin• to the currently accepted 
standards (for example, only 6 rats/sex/aroup were used for the 
hematoloay and clinical chemiatry analyses; blood electrolyte■ 
were not determined; and quality assurance inapections were not 
performed), enou1h of the important and scientifically sound data 
are available to accept this study aa a valid chronic feedinl/ 
oncoaenic study, 

Systemic NOEL~ 500 ppm (25 m•lk•, males and female■) 
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syatemio LEL = 2500 pp■ (125 ■1/k1; decrea■ed body wei1ht 1ain■ 
in ■ale■ and female■ ) 

OncoJenic NOEL=> 5000 ppm (250 ■1/kli HDT; ■ale■ and female■ ) 

Core Cla■ aification: Minimum for each chronic feedinl and 
oncoaenic ■ tudy, 
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Attach111ent 1· 



2 Year Rat Feeding• Food ind Drug Research Lib• 9/19/75 

The m1terial tested WIS identified II AC 84777 (Tech), Lot No. 
AC-1786-158; (98,11), This material WIS fed to 60 rats of each 
sex per level of 100, 500, or 2500/5000 pPftl, The 2500 PPftl level 
was changed to 5000 ppm after the 30th week. 

Observations ind tests for effects ·included body weigh ti, food 
consumption, opthalmoscopic ex1mination, interim s1crice at d1y 90, 
and the following l1bor1tory test: 

hematocrit glucose 
hemoglobin BUN 
RBC SGPT 
wee SAP 
differential count urinalysis 

Terminal studies Included·• histop1thologlc1l examination of the 
following tissues fr0111 111 r1ts of the control ind h1gh levels_:_ 

Brain 
Pi tui t1ry 
Eye 
Thyroids 
Heart 
Lung 
Liver 
Spleen 
Kidneys 
Adren1ls 
Stomoch 
Pancreas 
Aort1 
Small Intestine 

Large Intestine 
Hesenterlc Lymph Node 
Urinary Bladder 
Mammary Gland 
Testes/Epldldymis 
Prostate 
Ovary/Uterus 
Bone Harrow 
Spinal Cord 
Skeletal Muscle 
Rib Junction 
SC-latte Nerve 
Tissue Masses 
All Lesions 

The following tissues were 1lso examined from 10 rats of each sex 
from each level: 

lung 
heart 
kidneys 
liver 
morrmary 

adrenals 
testes/epididymis 
ovary 
uterus 
lt!sions 

Terminal studies also Included organ.weights of the following 
org1ns from 111 animals: 

Thyroids 
He1rt 
Liver 
Spleen 
Kidneys 

odren1ls 
Testes/epididymis 
Ovary 
Uterus 

006658 



. . ' '. 

Results: 2500/5000 ppm level - body weight g1ln w1s depressed for 
both sexes 1t the 5Z, 78 ind 104 week periods, 

500 ppm level - normal blologlc1l variations. 

100 ppm level - normal biologic1l v1rl1tions. 

Conclusion: The no effect has to be established 1t 500 ppm for 
this study due to the depressed body weight. gain at the high level, 
This effect Is not considered to be of I severe nature but r1th1r 
1 constst1nce one during I signific1nt part of the study, 
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Reviewed b1: Kr.1at7na I, Locke, To,:ioolo1iat k"~ t"l10Jtl 
Section II, Tox. Branch ITS•TIIC) \I S 
Secondar1 reviewer: ldwin R, Budd, Section Head~ 1 
Section I~ Tox, Branch CTS-781C) ~ 

DATA EVALUATION REPORT 

Study TYpe: Onco1enicit7 ( ■ou■e) 

Tox, Chtl, No,: 383A 
Doc, No.: 006858 
MRID No.: 37923 
ProJeot No.: 8-0126 

Te■ t Material: AC 84777; purit1 not 
■tated 

SYnonY■■: Ditenzoquat, Ayen1e 
'• .. ., 

study Nu■ber(1>: 7310H 

Sponaor: American C7ana■id Company. 

Ie■tinc Facility: 

Title ot Report: 

Pharmacopathic'Re■earch Laboratorie■ , Inc. 
Laurel, HD 

Bl1hteen Month Carcino1enicity Study on 
AC 84777 

· •,,,rjal: Te1eri ■ , A, S, and Underwood, P, C, 

•..;.. ,rt X ■■ued: February 26, 1975 

Conclusion•: 

Onco1enic NOEL Could not be determined because too few 
animal■ (tia ■ues) were examined 
microscopically at all dose levels and 
e ■pecially at the 2500 ppm level IHDT), 

Classification: Core-Supplementary (Too few parameter■ 
1,ere examined) , 

This study wa■ ori&inally reviewed by Toxicolo1v·Branch (TB) 
in 1976, but t11e <1ne-paie review ia too ■uperficial I ■ee 
Attachment Il,fimpliea that thia ■ tudy ia an acceptable onco1enic 
study (which ia incorrect) and also contains errors.· 

Briefly, this study was performed II followa: 
1, CD-1 mice, 60 of each sex per dose level land not 120 as 

stated in TB review) were fed diets (Charles River 19RF Meal! 
oontaininl O (control I), 0 (control 2), 100, 500, or 2500 ppm of 
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the test material, No reason was 1iven for using two control 
groups. 

2, The animals were housed 10/sex/ cage; nothing was said 
about the identification of animals, 

3. At 6 and 12 test months, 5 males and 5 females from each 
group were sacrificed (interim sacrifices), 

4, The following parameters were examined: 
a, Body wei1hts -- were recorded initially and every 2 

weeks thereafter for the first three mnnths; 
b, Mortality rate anJ causes of death; 
c. Gross necropsy -- was performed on all animals in 

the study; and 
d, Histnpatholo1y, Accordin1 to the submitted report, 

full microscopic examination was performed on the 
followin1 animals: 
-All animals sacrificed at 6 and 12 test months; 
-All animals with tumors or gros ■ lesions detected 
at necropsy; and 

-Selected (how?) animals at the termination of the 
study (10 males and 10 females from each of the 
control 1roups, and from the hilh-dose 1roup), 

The.followinS parameters were not examined: 

1. Palpation for masses; 
2, Body weights during the entire study; 
3. Food consumption; 
4, Differential blood count; 
5. Or1an weights; 
6. Microscopic examination of tissues from all animale in 

the control and hi1h-dose 1roups; 
7, Lun1, liver and kidneys were not examined in all animals; 

and 
8. Data were not analyzed statistically, 

Reported reault~: 

1, Re1ardin1 caaeaide observations, fi1htin1 was reported 
but no mention was made of any toxic si1ns, 

2, At the termination of the study, the survival rate■ 
(corrected for interim sacrifice■) were 64, 62, 36, 78, and ~O 
percent for the O, O, 100, GOO, and 2500 ppm ■ale aroups, 
respectively, The correspondin1 aurvival rate■ for the fe■ale 
aroups were 68, 68, 72, 74, and 74 percent, respectively, 

3, At the end of the firet three months, hi1h-do■e ■alee 
and femalee 1ained about 20 percent and 14 percent, respectively, 
l~•• wei1ht than did the co■bined control aroup■ for each ■ex. 
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4, The predominant causes of death in all groups were 
chronic renal disease, pulmonary edema and/or hemorrhage, 
respiratory disease, and leukemia. In many instances, causes of 
deat~ could not be determined, 

6, All of the animals were examined grossly, Based on the 
individual data, the following animals were examined 
microscopically: 

Humber of animals examined 

Test 1roup ~ales Females 

ttotteUtvi.vors Sa:orificed t!,Qr, ■ur,•i vors Sacrifl~ 

contt-1:11 i 12 7 8 12 

Control 2 13 a j(J 8 

100 ppm 15 fi 6 12 

500 ppm 10 8 6 11 

2500 ppm 13 1 3 3 

In mo~t inYtances, only tumor■ observed at necropsy and 
other gro■ s lesions were examined mioro■copical1~. In moat 
instance■, only 2 to 6 organ■ (tia ■ueal per animal were examined. 
Full microscopic examinati,:m was rerfor111ed only on one or two 
animals per 1roup, 

It should be noted that in Table 4 of the aubmi ■aion (a part 
of which ~as reproduced•in TB review) neither the number of 
tissues nor the number of animal ■ examined was reported, 

Most of the ■ale and feaale survivor■ that were examined 
microscopically were sacrificed on teat day■ 557-561 (about 18 
■onthsl and were probably scheduled sacrifice■, Other survivor■, 
examined microscopically, were sacrificed•• ahown on the next 
pa1e: 
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Test 1ro\!.ll_ Number e?.tamined Da;r sacrificed 
Males Females 

Control 1 l 1811 
500 ppm l 3 181 

Control 1 1 1 3751 
Control 2 1 3 375 
100 ppm 1 1 375 
500 ppm 1 1 375 
2500 ppm 1 1 375 

Control l 1 499 1 

Yet, it was stated in the submitted report that all of the 
animals (5/sex/aroup), killed st 6 and 12 test months, were 
examined microscopically, 

6. Most of the patholoay reports are dated February 22, 23, 
or 25, 1975, that is, one to four days before the date of the 
study report (February 26, 1975). Also, one patholoay report 
(for a control male that died after 516 days) is dated February 
28, 1975, or two days after the date of the study report, 

conclusions: 

The authors of this study conclude that: "The incidence of 
tumors in the mice exposed to various levels of AC 84777 for 
ei&hteen months is so low it makes it quite obvious the.t 
AC 84777, under the conditions of this experiment, ia not 
carcinoaenic to mice." Actually, too few animals (and tissues) 
were examined microscopically to conclude if AC 84777 is 
oncoaenic, Also, too few parameters were examined (and none 
evaluated statistically) to determine whether or not a MTD was 
reached, This study can, therefore, be accepted only as 
Supplementary data. 

lAbout 6 months, 

•About 12 months, 

1 About 16 months, 
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18 Month Mice Carcinogenic - Pharmacopathics Research Lab• 2/26/75 

The material tested was.identified as AC 84777. This material was 
fed to 120 C0-1 outbred albino mice of each se1 per level of O, 100, 
spo and 2500 pprr. 

Observations and tests for effects included body weights, interim 
sacrifice at six months and twelve months and mortality. 

Terminal studies included a histopathological ex1min1tion of all 
tumors and a complete examination of tissues from ten mice of each 
sex of the high dose group and control group. 

Results: As is evident from the following chart, no carcinogenic 
activity was detected in this study: 

Male Fem1le 
Oiagnos is 0 100 500 250(\ 0 too soo Z500 

PPM PPM PPM PPM PPM PPM PPM PPM 

VASCULITIS . 3 
TUMORS, BENIGN 

ADENOMA 
PULMONARY 6 1 
THYROID 1 

CYSTAOENOMA, OVARY 1 
FIBROMA 1 
HEMANGIOMA, CAVERNOUS, UTERINE 1 
LUTEOMA OF OVARY l ---

TUMORS, MALIGNANT 
CARCINOMA 

AOENOCARCINOMA 
HEPATOMA 3 1 l 
MAMMARY GLANDS 1 1 1 
PANCREAS 1 

Mlle Fe1111le 
DIAGNOSIS 0 lob 500 2500 0 100 soo zSOo 

PPM PPM PPM PPM PPM PPM PPM ~PM 
SARCOMA 

FIBROSARCOHA, UTERUS 1 
LYMPHOSARCOMA, TESTIS 1 
RETICULUM CELL 1 1 

LEUKEMIA 
LYMPHOCYTIC, CHRONIC 4 2 6 2 
MYELOGENOUS, ACUTE 1 

006659 THYMOMA 1 
METASTASIS 

LUNG 1 

Tht othtr test p•r•mtttrs did not 1ndic•tt I slgntflc1nt difference 
between the test incl control ft!Kitngs, 

The NEL • 2500 PP"' 
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